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(54) ROLLING BEARING 

(57)Abstract: 

PURPOSE: To produce a rolling bearing having high function at a low cost, as for each of a 
rolling body and inner and outer rings, by optimizing the material, working and heat treatment 
CONSTITUTION: This rolling bearing is the one in which an inner ring, an outer ring or a rolling 
body is formed of an alloy steel having a compsn. contg., by weight, 0.1 to 1.0% C, 0.1 to 1.5% Si, 
0.1 to 1.5% Mn and 0.1 to 3.0% Cr, and in which the content of carbon in the surface subjected 
to carburizing treatment and the content of nitrogen in the surface are respectively regulated to 
0.6 to 1.5% and 0.05 to 0.9%. The amt. yR of retained austenite in the surface layer is suitable 
and its hardness is also sufficient, by which it has a long service life under lubrication in which 
foreign matter are intruded. 
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[0 0 5 5] *H^PJ#bfi, $4§©#^}, WS^tttc 

0. 6fi»%i?fe^jg3^ h^mizmmmimm^m 

teftftj; 9 to. 2li%WC r^**©#V^ttS« 
50 [0 0 5 6] rt*Hfcftfl+$imttte»fcfcttffl1-5 



13 

W*feMVtzb<D£V bffim&mtfahir S„ Htcc r 

[0057] raftfttejavstfttfic r 

*Mi©Cr**ri:*<HKl#:OCr***J;0 2. OSS 
[0 0 5 8] £4±©aS^b N WiWCCrtfi 

tt$amfc<D*ti£K)£<i-z>mmL o. 2-2. 01 
tea* 19 ttSJcHi-s^wotea* 9 e»flctcis=« 

^ h-CLa»tB*«ttfc«nfcffiC r t:JBlr\ 
ritfcHilLTC r Lfcrt*Mt*fi*£fc 

£fc<Dm-fr*m\-£-fh<DX*h% 0 lot, F*3*Mt 

a&SiSfc^. U&»L&#fe, **t©tetJBI, jlMfifi 
^£-^£pttgi Lt©^3^ HcSrfSffilgt LT& 
gft*$ig£#if-fSi, -S©J*£«J*t:ttJ£-*-S*a« 

[0 0 5 9] -rt£t>h, *#©C*fco^Tte, 0. 3 

9*MMl*BHt#fiTi-5. 0. 6li%^gi 

!>^^©a»uu*©^*^***^-t-5 0 tot, at 
t< lijlttocitio. 3ii%«±o. 6Sfi%£iT 

©y. **«jl*:t*iiPl-5fic t^<s 3^hfclw 
S, 



(8) ^^^8 — 3 116 0 3 

14 

[0 0 6 0] 47c, *#©MnKoV^I±, SEAftteS: 

0. 3fi*%£Lh£-f.S 0 fc«U Mntt 

tftIffliiPXttds*L<ffiTi-5. tot, S£L<fiil 
#OMnil±0. 3M%£Lkl. 2M4%J^Ti1- 

[0 0 6 1 ] Sfc, I#£DS i {CO^Ttt, fifttttCJK 
10 IBHtLTfflBtTtt7JxttfefiI±**5fc#^ till! 

o»c^rai?!e7c*-c& 9 , *teo. is*%a«»*Lv\ 
t^U SittiWt'StSfJtt, igigtt, $iq 

ifc*'>t5rtt45. tot, i*L<a*itos 

i*tt0. lli%£t±0, 5fi»%WTt Ltz\\ 

[0062] m^Xs *wn<Dmz<D3mmz>wn\z. 

iCol^T&WI-S. ft*>\ C, S i, MnCo^tli, 
[C r ; C r l±, j&A*Ltt£l«]-h£-£, 

W£*Ste&fa±1-5<^cfttefi:o B C r * 
U^TItffit LT0. 5fi»%<!; L/cOti, 

30 [0 0 6 3] [Mo; M o t±, SILWfe 

itwkfc, afls**ivisa^[s*t«fffl**, fens 

S„ ±RBfr3. 0SS%t LfcWfi, fei9#ita 

1-st MttJoxtt^^ < 45 - 1 » x xmrnt* s iz$> 

T?feSo 

[0 0 6 4] [V ; Vtt, Mo tl5l«fCjg|ML 

40 (Dftmmuz x 9 wsisttfc i 1^ 

fi, fe 4 9 ^*{cSSJD-f S i »BiJtta«B < * S £ i ti J: 

t5ig«(c4s/cfe-efes 0 

[0 0 6 5] [N i ; "a^"M] N i li, ^X(C|H 
4^5>, fe4 9#ftlc^Jpl-Si:^®g©7, ^if^t 

ifSfttt*|ni±S*5fe*t, Cr, Mo, V 

50 m<o&.fcmz&5i%*%mz.mx\ Lx^mmm^mt 



15 

^***-CJ.oB*#Htfct>«^fcfi* 9 tt£&?»5 t 
[0 0 6 6] JWM&fctt, El l &c^1" £ 5 fc» ftA&ft 

fc^fc*. «iBJioa*»«*r»*L<ttO. 7fi»% 
[0 0 6 7] £©BJ, v h U **kl+#ft3£g&-£;L-C 
f±0. 8li%Mgffe5 0 »EJI©Klt« 

£ffi*©&*«£tt#SL<ttO. 8%£LLl. 5%^ 
T, £*»flitt#*L<ttO. 3%jy,±0. 7%tATi 

[0 0 6 8] fcfc, ;^H®£3 0gti£ffi$£91K::|3 

ffffl*J:tflfc«lRJe©BliJ|l^&a^l^cov^■cttwi-5. 

[0 0 6 9] dfttt, #lc«jg, flHWftttTT, ■}* 
= * h£ffi££-£3^<, ±BEfS 2 O g ft £ H 

£©*I3MPK»S CR 4 2 OtBSoflnMSrjftjRS'fbAa 
9, *1WlATK*J»t*JHWi»i:B«#gttJj:*n, J.o 



(9) #M¥ 8-311603 

16 

[c ;£*rft] cii, ttSiLT&Kfcifc«iMtfc#5 
0. 9fi*%S:a^5t. «i*^E^b«-^ffl«fS: 

t±#s unst LX0. 9lf%tlt 

10 ft) »a#*<fc0«*ffl£»£#teT'*5fc», TPS 

■^feftfett-^it<»i!H±««IW«i45 
fcttettJttfoJBJiSiSrO. 6lt%KTit5:t^ 

[0071] [si; s i t 

LX>&W£7tmXh 9 , IAMl^±^5i irttcS 
iifc5W(c%a^7n*TfcSfcfeO. lfii:%£L±©is 

Lfc c 

[0 0 7 2] [Mn ; ^%»] Mntt, IAhtt^f5]i 
KM L * ft ± $ * 5 . MntlWltStRK 

JPH4-^0fiiJttd«<£T-f 5©tf±R* 1 . 5 S»% t L 
[0 0 7 3] [C r ; C r ttjjtWxtt, ill 

0 . 1 M%£i±tti5*T?* 9 , a^^ft^a^tT 5 r 

1 tif^fnll mtm * Mf& U fr 1*3 ± * 

[0 0 7 4] [^p p p*ffiCDC^* ; 0. 6-1. 2 

i. 2as%^ffixL5i^»^wai 

50 KiCy, *»*;5tfC*aBBI$*SiS»lcftTLfc?>, *Wf 



17 



[0 0 7 5] [^S,*I©N^fi;0. 2-0. 9 

^pSioiii^o. 2a»%*jio^ 

ii:*«HJtfc4o-C< 3 0 lot, TRtLTffSL< 
fiO. 2MR%ttZ> 0 -Jos ***fc*!»bTV< 
irs SEft**«fffibW*l6tfcft«fiI±"r5 D b*>U Cr 

^-rsMfBiicfctj, o. 9m&%%m7Lz>tc 

[0 0 7 6] [Crta»omiCr+N;0. 4 

~i. oii%] c rtemmw&nfcZoxmmbz^ 

[0 0 7 7] ISfmi L"Cs fllONtff^O. 2fi 
*%£il±t©*f|:-C, iECr+Ni*l. 011%^ 

aAsfcWHUttasjsatKWbu o. 4a»%* 

We* 3 ffi£*§te#* L < fiT-t 5 r t &mW b/c c 
+ N»<Dif:E&t5a£'0. 4-1. 0H%iI£L » 



(10) #M¥8-3 11603 
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[0 0 7 8] GUM) 

(A-l) J^Tic, *»8©!&2©g«fc:flS3»93<&|& 

*a«A!B#A: 3!ilt«i:Jtttffi|©4S-«Bltov^ V- 
10 bfc„ 

[0 0 7 9] y-^fy^ll : ^If|©f>7 hlrl 
: 

(Sx&^JDX) 

V30 ' (J IS B4053) 
15-2 0% 



ift 300-4001 



t i tt 

ffl fit : ffK£ftAM[+«|ft«) 
20 «-fWfcJbe*#T?iDIU y*a«B£bfc 

[0 0 8 0] 





IBS 


C 

(IK) 


Si 
(HK) 


Mn 
CttO 


Cr 
CffiD 


ism 


(xlO 1 ffl 




CI 


0.75 


0.48 


0.78 


a 45 




216 




C2 


0.84 


0.51 


0.96 


0.28 


*® 


207 




C9 


0.72 


0.49 


0,81 


0.35 




226 


ME 


CIO 


0.88 


0.48 


0.80 


0.36 




206 




Cll 


0. 81 


0.50 


0.52 


0.34 




230 


0»J 


C12 


0.80 


0.51 


1.07 


0.35 




202 


C13 


0.82 


0.50 


0.89 


0.12 




213 




C14 


0. 79 


0.49 


0.79 


0.58 




201 


Jfc 


C3 


0.58 


0. 46 


1.02 


0.48 




235 


C4 


1.05 


0.49 


0.75 


0.SO 


im 


73 


« 


C5 


0.81 


0.45 


0.44 


0.56 




223 




C6 


0.82 


0.47 


1.22 


0. 32 


*s 


85 




C7 


0.84 


0.50 


1.03 


0.05 




209 




C8 


a 82 


0. 49 


0.83 


0.75 




93 



[0 0 8 1] y-=3rV^3tCO^Tte, Ci*5 0. 9 
S*%*raA5tO^ Cri^O. 6S4%£S*l5 

Til, C**S0. 9S*% S Mniasi. lfi*%£« 



[0082] (2) rt*Mio*mi«»i:«iiwaiT©i 

fcttaiJUWlHSrifcttbfc. 



19 

I Mr 



(11) 

P 1 0 ( J I s 
1 8 0-2 2 0 
0. 2-0. 3 
0. 6~1. 0 



11603 

20 



B 4 0 5 3) 
m/ sec 
mm/ rev 
mm 



Jn*tffc#iag (*ftia£) 7 o o~ 1 2 o°c, Mm>b%$ 
*p*"Cfc*tr^»ai*w 8~io #ra 

«6«*#Y : ftfhfi&tt&lK (ftif?aS) 74 0-7 6 0U iP{l!W» fe J& 

aj$TSr£tr±*&aB*ra 8 ~ 1 0 mm 

a* -esr^tr^aBtra 8~io mm. mnmm 

J IS B 40 110/q W»l«oT, i *1\ 

IE*«=t?#K»4:iffl»J U f> OiSrfiEttKft^o. 2 [0 0 8 3] 





ABES' 


(IK) 


o 1 

OfflJD 


Mn 
OB© 


O r 
(WO 








R 1 


0.42 


0. 49 


1. 10 


0.28 


z 


156 




R2 


0.55 


0.52 


0.85 


0.48 


z 


135 




R9 


0.32 


0. 48 


0. 91 


0. 36 


Z 


189 




RLO 


0.57 


0.51 


0.89 


0.35 


Z 


103 




Rll 


0,45 


0. 52 


0.61 


0.33 


Z 


166 




R12 


0.46 


a 49 


1.17 


0.35 


z 


105 


R13 


0.44 


0.48 


0. 90 


0.13 


z 


128 




R14 


0.46 


0.50 


0. 89 


0. 56 


z 


103 




R15 


0.42 


0.47 


' 1.30 


0. 31 


z 


100 




R16 


0.35 


0.49 


1. 48 


0.35 


X 


114 




R17 


a 46 


0.49 


1.46 


0.34 


Y 


113 




R18 


0.56 


0.47 


1.48 


0.35 


Y 


108 




R3 


0.22 


0.48 


L 12 


0.45 


2 


186 


R4 


0.73 


0. 46 


0. 87 


0.36 


Z 


28 


e 


R5 


0.51 


0.51 


0. 41 


0.55 


z 


168 


R6 


0.50 


0. 50 


1.33 


0.28 


z 


22 




R7 


0.48 


0.47 


1.10 


0.04 


Z 


126 


R8 


0.52 


0. 48 


0. 87 


0.72 


z 


35 




R19 


0.36 


0, 48 


L65 


0.45 


X 


21 




R20 


0.55 


0.46 


1,58 


0.36 


Y 


23 




R21 


0. 52 


0.48 


1.63 


0.72 


Y 


26 



[0 0 8 4] C*#0. 6M%fcB*.5fc©-S\ Mn 
1. 31t*%S:^XL5'b© (R6) TttlJUWfriSftT 



^ftXTIiC^Ti^O. 4fi» 



T, *lifi^#YT«C^ft^ 0 . 4-0. 6ll%f 50 



fciltfMn 1. 5M%4-T^^/j:I**fl|t(0#e)*l;* 

[oo85] ( 3 ) mmw-RTj^m<Dmmm&w ■ c 

R t/c 0 »ftia©*#tt* 3 tc^-f tot Lfc 0 
[0 0 8 6] 



(12) 

21 

[*3] 











A 


8 5 0 — 9 0 0 


1—2 


mm: 


B 


8 7 0 — 9 3 0 


2 — 4 


mmm<t 


C 


8 5 0—9 0 0 


5-7 




D 


9 3 0—9 6 0 


5-7 


mmm 


E 


9 3 0 — 9 6 0 


5-7 





[0 0 8 7] [SfelA] !BS8 5 0~9 0 0 , CT, 1 10 

~2n#sa, #©*&a*#-c&a. mmx*%m%x=- 

>V -y?-tfX0. 3~0. 7%, 7i' : e=7^3~l 
Atl&m\ R^tl60~20 0°CT 2 a#K©^M t 
[0 0 8 8] (ifelB] fai8 7 0~9 3 0t:i:\ 2 
-y^tf^O. 3~0. 7% 7^7^X3-1 
Aax&fr<>\ ftl^T?l 6 0~2 o 0°CT2^»jteMt 20 

[0 0 8 9] [fwtaac] ass 5 o~9 o o*c-e, 5 

i'lJ y^tf^O. 3~0. 71 7^ = 7^X3-1 

AH^V\ ftl^Tl 6 0~2 0 0X:V2mm<DffimL 

[0 0 9 0] 9 3 0~9 6 0°CT\ 5 

U Ut^-C8 4 0- 8 6 0*0^3 O^WfiftU 30 
^A^Srt7</\ ftl/^-Cl 6 0~2 0 0tt2W©H 

EXtAlE] )&S9 3 0~9 6 0°Ct\ 5~7BftKU * 
— ^V/K-ri'v'-Y/mc, =1. 2~1. 4coiSjjgj£§ 
£^a (ififllfttc, =0. 9~i. o) SrRofcft, £ 

fiS-Cifeft U ft^t? 8 4 0~8 6 0t7f30 #H5&# 
U *o«*AJxftfi l v\ ^^16 0-2 0 0^2 

[0091] ^fg^wteHifljfctTpfi^attiiE© cm 
IBttii#«IAlx»c»L-t**k:iS|±1-5. ;:t\ *aa 

&aj&&& 8 5 oic* >9 Tff 5 , &5E*±£«ysi$ra 

H'Jtt*«*L<fiTL-CL*5wt»c45. 50 



116 0 3 

22 

[0092] 3WBW©rt^M»tff5#waa«:±ia© cm 
& s fc tts^ mtfams, M.*$ffl xmmx* t s . 
s is<sT t fc 9 » * * fcmm t -c t © 

wmt mmKmm&m t < ist lt 5 0 
[0093] rrt\ #3SB©*t#iawu 

5„ rjiti, *Maa=^ h«jk:tt^lfc45*, £.#k 
* 3 fe 9 > Mfpf t - W&Ati &ff 5 

[0 0 9 4] *4 iC s ^Ji^!)<Dfe»)fr(Df|ft^a D D pK^J± 



[0 0 9 5] 
[*4] 





No. 


AOS 


mm 


C 


N 
(SfiXO 


s 

M 


1 


C 1 


A 


0.86 


0.23 


2 


C 2 


A 


0,98 


a 19 


t 


3 


C3 


A 


0.81 


0.23 


4 


C5 


A 


0.96 


0.21 


5 


C7 


A 


a 97 


0.20 



[0096] zotmrntt. *ifc*j»t5ittt«i«)5*) 

T^ajMfasjtv^t^Sra^^S. IB«C4, C6, 
a-^AWRttfi 1 *?*^. ftib\ S4 4 ] ^CS, N4 

(4) fo&m<Dmmmi\mmmt\mm<D&mm\z 

[0 0 9 7] : 

5£ 5 : WA 10 0 

5£5JH]S : 2 8 00-3 0 0 0 m/m i n 
##M©«lg © rt Nfflal B tc fg 1 f 5 Id o ^ 

tfBISS 9 U WeoKu^*1?54-Cfc 

[ 0 0 9 8 ] * 5 t, «FH!H£lt|ft0&&fr , JtRM t t 
IftiWf^t©^!^^. ISSR 4 , R6, R 



(13) ftH¥8-3 116 0 3 

23 24 
8*J:tfR 1 9~R 2 1 tov^tlt fiMfrOtfrS^H * [0 0 9 9] 





No. 




mm 




N 


W 


* 


6 


R 1 


B 


0.96 


0.23 


24 


7 


R 2 


B 


0,98 


0.24 


25 




1 4 


R16 


B 


0. 93 


0.23 


25 




1 5 


RL7 


B 


0.95 


0.24 


24 


m 


1 6 


R18 


B 


0. 98 


0.23 


24 


it 


8 


R2 


C 


j 1.05 


0.61 


7 


9 


R2 


D 


1.08 


0.00 


29 


m 


1 0 


R2 


E 


1.46 


0.00 


26 


1 1 


R3 


B 


0.78 


0.26 


26 1 


m 


1 2 


R5 


B 


0.89 


0.26 


25 • 




1 3 


R7 


B 


0.90 


0.25 


25 



[0100] JtttflOttftN o . 8 tt N ftSftftfttfff 
<s JJfHttiSfiTl/fc. 

(5) h&fhttg : IBM!* 

SeflHIRj (Hi IE, ftftCIJinFftjffil, Sim 19 
69^5^2 5 0) <Z5f?l 0gfl2 1 H15<fc<D*7X hWt 

[0101] 

® S:490 OMPa 
IM|g& : 3 0 0 0 c pm 
i!iSt}fi : # 6 8 
SEAS*: 

U «;Fe, C3$& 

W 3;H, CS2 

m i; 74~147(im 

®AS : iSfltift^K: 3 0 0 p pm 

to 

[0 10 2] 
[«6] 



30 





MS 

No. 


mm 

No. 


MS 

No. 


Liomfr (x i o B ) 




1 




6 


29. 8 




2 




7 


3 0. 2 




3 




8 


3 1.5 


it 


4 




9 


9. 6 


8 


5 




10 


6. 3 


6 




11 


4. 2 


M 


7 




12 


1 0. 2 




8 




13 


5. 2 


Si 


9 


2 


6 


3 0. 5 


m 


10 


! 2 


7 


29. 4 


ft 


11 


3 


6 


1 5. 3 


12 


3 


7 


1 6. 5 


tt 


13 


4 


6 


1 0. 6 


14 


4 


7 


9. 5 


M 


15 


5 


6 


6. 9 


16 


5 


7 


7. 2 




17 


6 


6 


1 2. 2 




18 


2 


14 


3 0,3 




19 


2 


15 


3 1. 2 


« 


20 


2 


16 


3 1. 7 



[0 1 0 3] S4WlaK){*ii?5<75FWt!TP 
50 h*AW*4©T*mffi3<0R«TP) -CJWMOfcfcfi 1 



(14) 

25 

o fc % <d x\ d°p oe»f* t f*3^$!t p t zmzts 

^-frfcttSN o . 1, No. 2MNo. 9, No. 1 
OfcitWo. 1 8-2 Ofi, Mm^Vh'Os h 

o. 3I±, *SWI»-ef±*)5i>«rt^MtOWH!ltt#lE< % ^ 

[01041 4t, Jt^^iJ(D*SNo. 4, No. 5 

§No. 7 Tits rt*MIO*#OMnMl:%*tei-ff5 
©"C* rt*MiTP©*-cjMWW»T©jWlt»J:*5«fta* 10 

1 u m4r«*.5E*liMblft«)»£teJ: <9 HK&sNMcft 

[0 10 5] Sfc, ifc««©«igNo. 6tt, rt*M!T 
PCMfBMlOCWK, i§No. 8T(4Cr 

^ofc„ Jtg^!|CDtt§No. 11, No. 12li 

[0 10 6] Sfc, itg?#J©$lil§:No. 13, No. 1 
4tt, te»{*:o*fl-OMni:*Sfi-t-!f5©-r % ft&ffltt 

oT^5. Sfc, JtRflOtSNo. 15, No. 16 
it, &MW<Dm&<DC r SHfed&S&Sfffig 

[0107] $ fttfcflOMSN o . 1 7 fl, KB 

fftK&sftSB^as^ftft^ofco ftfc\ ±fa*n» 30 

W*Kl*JV^-C, #38313 £483*1 £jj*Lfc*5f)ftC 9- 
Cl4SrirE [»SA] tcfc ^Matfctoi:, *2 
fc*Lfcrt*MlR9~R 1 4£M!2 [UtoSiB] tcj: «9 
feiLfcirot ©fi-g-frjc J: 5 fig (c da ^ x fc , illEtt 

§No. 1, 2&<fc^9, 1 0 £|sH|tf)Lio JtHlrCfcS 
r4r*s*IB$tbfc. *fc, rt^R 9-R 1 4£ol^T 

its mmmmnm<D^W:h, rs^i^r 1, 2t 

[0 10 8] (A-2) giTIC, #$gHJ!©i§2<Z>gft&- 
a^M"5tOT, »fcBS^&&g£t3««©«s;SS 40 

*s ± tfJt tSE0il £ o v T , * coiMI i fi*Q.a&#TJ12i& 

(HR 3 0 3 0 7C) fcWR* U (L4 4 6 

4 9/6 1 OR) t**i»S:IB«tfc'b«)-Cfc5. 

[0109] ms^jiJt^jt-effl^fe#i9aifi, teK) 



#P¥8-3 116 0 3 
26 

[0 110] 



[*7] 




C 

\SXhJ 


S i 


Mn 

KMEfa) 




SCR440 


0. 41 




f] Rfl 


1 riR 

1. UD 


SCR420 


0.20 


0.25 


0.78 


1.02 


SAE4120 


0.21 


0.23 


1.02 


0.52 


SAE5140 


0.41 


0.26 


0.81 


0.80 


SUJ2 


LOO 


0.26 


0.39 


1.46 


S 5 3CG 


0.53 


0.17 


0.81 


0.05 


EXi 


0.28 


0.26 


L 00 


2.80 



[0111] m&m%imr#:<Dm <o t Lit, 
mr*u*w-m%-Tt^>y y^jj^o. 3-0. 7%, t 

h£lllfeA*ifcfTt\ ft^-ei 6 0-200 
[0 112] MIK) fiS9 0 0~9 5 0'C^ 5 

~7^m 0 »i^#il-exyyyf#^o. 3~ 
o . 7 %, 7y*=7^ 3-10 

6 0-2 0 0 £ CT2^W'g|Mb^t7ofCo 
[0 113] [fi^aL] ilft 8 3 0-8 6 0°CT0. 
5-ll*W«l*LfcattA*l*rm\ ft^T?l 6 0-2 

0 0*C-C2i$ra©jJ6gSL$:fTofc. 

CSfttoSSM] ?SS 9 3 0 - 9 6 0 °CT 5-7 ^FW©ffl* 

1 6 0-2 0 0 < CT2^^MbSrffoy u c„ 
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